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arrastra is found to be better than the stamp battery or even the pan for certain plumbiferous ores. This action of iron is of course enormously increased if the ores are subjected to a chloridising roast before being amalgamated, as in the Eeese Eiver process for the treatment of auriferous silver ores.
In some mills, this galvanic action has been increased by the passage of a weak electric current through the charge by means of a dynamo. The amalgamated plates or the walls of the pan are connected with the negative pole, while the positive pole is formed of a plate of graphite, lead or iron dipping into the pulp. Under these conditions the mercury is still further protected from attack, and remains bright and lively, but the deposition of base metals in it is favoured, and the stronger the current the more this action is induced. Consequently, such methods are attended with the best results when dealing with ores containing little or no copper, lead, etc., since in these cases the strength of current can be increased, and the mercury kept clean, without any ill effects. The principle is made use of in Basin's centrifugal amalgamator, Molloy's hydrogen amalgamator, and other similar machines.
An electro-chemical amalgamator was described by G. Warnford Lock in 1892.l Further experiments in California - showed that with a small current good results are obtained by adding a solution of mercuric chloride to the pulp, when mercury is electro-deposited on the plate. If common salt is added sodium is deposited. The amalgam formed is tenacious and bright, resisting scouring. The method may be used in the sluices of placer workings.
Designolle Process of Amalgamation.3—In this process, which may be conveniently referred to here, as the principle is worth bearing in mind, a solution of mercuric chloride is used. It was tried at the Haile Mine, South Carolina, the method being as follows :—Charges of 600 Ibs. of rousted ore were placed in cast-iron barrels with 1,000 Ibs. of cast-iron balls, or in pans. The barrel was partly iilled with water, and 1 gallon was added of a solution containing 1-7 per cent, of mercuric chloride, the same amount of hydrochloric acid, and twice as much salt, if the ore contained less than 1.5 dwts. of gold per ton. This would be equivalent to about 10 parts of mercury to 1 part of gold. The barrel was rotated for twenty minutes and then discharged into a settler, and the suspended amalgam caught on copper plates. The mercury was supposed to be reduced by the iron thus-—
IlgCL I  Fe - FeCL -|- Hg,
and the metallic mercury thus freed amalgamated with the gold. If no common salt was present, some mercurous chloride was formed according to the equation—
2HgCl2 f- Fe- UgoCL i  i<YUi2,
and the subsequent reduction of the insoluble calomel by iron was not complete. Hydrochloric acid was supposed to hasten the amalgamation by setting up some electrolytic action.
The total cost of the process at the Haile Mine was said to be only 35 cents, or Is. 7jd., per ton, but it was abandoned, when the percentage of iron in the
1  Look, Trans. In.xt, Mwi. <tnd Met., 1802, X, 215.
2  K. K. Oarey, Mining ./., May 15, I90J», p. 017.
3  Thin account in abridged from that given by Louis Janhi, « >H p. 340.
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18!)4, p. ;'if these- are. present in the form of undecornposed sulphides, this action will be very slight. Now, if lead is introduced into the amalgam, the latter becomes pasty, and is subjected to considerable losses, and copper ha& an equally harmful effect. It is for this reason that the
